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ta.2013.0Abstract Objective: To assess the accuracy of clinical intraoperative lymph node examination,
and relation between preoperative clinical examination and postoperative histopathological exam-
ination of lymph nodes in head and neck cancer.
Study design: Cohort study.
Level of evidence: Level II.
Setting: Tertiary University Hospital, Department of Otolaryngology and National Cancer
Institute.
Subjects and methods: The study included 125 patients with head and neck cancer. The patients’
necks were all staged as clinically N0 on the basis of palpation and ultrasonography (USG). All
patients underwent surgical excision of the primary tumor and selective neck dissection according
to the site of the primary tumor. All lymph node specimens underwent postoperative histopathol-
ogical examination.
Results: The patients were 85 males and 40 females with a median age of 56.7 years. Intraoper-
ative lymph node examination revealed that 130 (76.5%) of 170 neck dissection (95 patients) were
negative for lymph node metastasis and 40 (23.5%) of 170 neck dissection (30 patients) were
positive for lymph node metastasis. Postoperative histopathological examination of lymph node
specimens revealed that 115 (68%) of 170 neck dissection (85 patients) were negative for lymph(W.F. Nasr).
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170 W.F. Nasr et al.node metastasis and lymph nodes were positive for metastasis in 55 (32%) of 170 neck dissection (40
patients).
Conclusion: The incidence of occult lymph node metastases in head and neck cancer is high and
the neck must be properly managed with the primary tumor.
Intraoperative lymph node assessment alone is not an effective method in clinical staging of the
neck in patients with head and neck cancer and clinically negative neck lymph nodes.
ª 2013 Production and hosting by Elsevier B.V. on behalf of Egyptian Society of Ear, Nose, Throat and
Allied Sciences.1. Introduction
Squamous cell carcinoma represents more than 90% of all
head and neck cancers. Each anatomic site has its own partic-
ular spread pattern and prognosis.1 Lymph node status is one
of the most important predictors of poor prognosis in head
and neck cancers. For patients with clinically positive (cN+)
neck lymph node metastasis, modiﬁed radical neck dissection
(MRND) is a standard procedure. For patients with clinically
negative (cN0) neck, there are two major management strate-
gies, which include elective neck dissection or a ‘‘watchful
waiting policy’’. Cervical lymph node metastasis staged by pal-
pation has been demonstrated to be inaccurate; the rate of oc-
cult cervical nodal metastases is at least 30% by simple
palpation.2 Assessment and appropriate management of the
clinically node negative neck (cN0) have been a controversial
issue in head and neck malignancy.3 To avoid the unnecessary
treatment of histologically negative necks, a staging technique
must be sensitive enough to reduce the risk of occult metasta-
ses to less than 20%, which means a negative predictive value
(NPV) of more than 80%.4,5 It is a common practice of head
and neck surgeons during selective neck dissection to assess
nodes intraoperatively by direct palpation and inspection. Sus-
pected nodes may be sent for intraoperative histological assess-
ment by frozen section, if results are positive, the operation can
be converted into more conventional modiﬁed radical or radi-
cal neck dissection. This is based on the premise that selective
neck dissection may not be adequate treatment for macro-
scopic metastatic neck disease.6 The aim of this study is to as-
sess the accuracy of clinical intraoperative lymph node
assessment and to deﬁne the degree of relation between the
clinical preoperative assessment and histopathological exami-
nation in patients with head and neck cancer and clinically
negative neck lymph nodes (cN0).2. Patients and methods
This prospective study was performed on 125 patients (85
males and 40 females) at Otorhinolaryngology, Head and
Neck Surgery Department, Faculty of Medicine, Zagazig Uni-
versity and the Department of Surgical Oncology, National
Cancer Institute, Cairo University, between January 2010
and January 2013. The patient ages ranged from 27 to 74 years
with a mean age of 56.7 years. Data were available on a con-
secutive series of patients with histopathologically proven
squamous cell carcinoma of the oral cavity (40 patients),
larynx (55 patients) and pharynx (30 patients). All the cN+
patients were excluded from the study because they had not
undergone selective neck dissection. In addition, patients
who had been diagnosed with any form of head and neckcarcinoma in the previous 5 years were excluded. Patients were
included if they had a clinically and ultrasonography node neg-
ative neck. All the patients underwent intra-operative lymph
node assessment and SND as part of their surgical treatment.
Preoperative TNM staging had been performed according to
the system of the International Union against Cancer.7 Unilat-
eral SND had been performed on the affected side or bilateral
when the tumor crossed the midline. The neck dissection spec-
imen was marked so that levels could be identiﬁed by standard
pathological examination. The neck dissection specimen
underwent hematoxylin and eosin staining, node count with
standard sectioning and measuring the size of the metastatic
deposits in all the affected nodes.3. Results
The study included 125 patients. They were 85 males and 40
females. The ages ranged from 27 to 74 years, the mean age
was 56.7, and standard deviation was 9.96. The distributions
of localization and clinical T-staging of the tumors are shown
in Table 1.
All patients were subjected to selective neck dissection
(SND). 45 patients underwent bilateral neck dissection. So,
170 selective neck dissections have been performed. The type
of SND performed was determined according to the site of pri-
mary lesion: 55 selective neck dissections were performed in 40
cases of oral cavity carcinoma as bilateral neck dissection was
done in 15 cases, 45 dissections were done as supra-omohyoid
neck dissection (levels I–III) while 10 dissections were done as
extended supraomohyoid neck dissection (levels I–IV), 75 lat-
eral neck dissections were performed in 55 cases of laryngeal
carcinoma as bilateral neck dissection was done in 15 cases
and 5 cases of tongue base carcinoma in which bilateral dissec-
tion was done. 40 lateral and anterior neck dissections (levels
II–IV and level VI) were performed in 30 cases of postcricoid
carcinoma as bilateral neck dissection was performed in 10
cases.
Number and type of neck dissection can be summarized in
the following table.
All cases included in our study were staged preoperatively
on the basis of palpation and ultrasonography (USG) as clin-
ically N0 neck. This means that 100% of cases are clinically N0
(cN0).
While performing selective neck dissection (170 neck dissec-
tion) in 125 patients included in our study, intraoperative
assessment of lymph nodes and postoperative histopatholo-
gical assessment were done and the details of ﬁndings are sum-
marized in (Table 3).
The overall sensitivity, speciﬁcity, accuracy, also, the
positive predictive value, and the negative predictive value of
Table 2 Number and type of neck dissection.
Type of neck dissection No %
Levels I–III 45 26.5
Levels I–IV 10 5.9
Levels II–IV 75 44.1
Levels II–IV and level VI 40 23.5
Total 170* 100
* 170 Neck dissections in 125 patients because 45 patients had
bilateral neck dissections.
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following Table 4.
Table 5 shows the incidence of metastatic cervical lymph
nodes according to the tumor stage. Stage III and IV patients
had a higher incidence of lymph node metastases compared
with stage I and II patients.
4. Discussion
Squamous cell carcinomas of the upper aerodigestive tract are
characterized by a high frequency of lymphogenic metastatic
spread and patients with cervical metastasis seem to be more
likely to develop both distant metastasis and regional recur-
rence at the primary site.8,9 Cervical lymph node metastasis
may be subdivided into two categories: overt nodal disease
(clinical metastasis) and non-overt nodal disease (occult or
subclinical metastasis). There are two classes of occult metas-
tasis: The ﬁrst consists of occult metastasis identiﬁed by tradi-
tional methods in which metastatic deposits cannot be detected
on clinical or radiological examination using the most sensitive
and technologically advanced procedures, but that are detected
by light microscopy. A second class of occult metastasis may
be designated ‘‘subpathological’’ or ‘‘submicroscopic’’, but
may be detected by means of immunohistochemistry and/or
molecular analysis.10 Palpably and radiologically negative
necks (i.e. staged by ultrasound (US) and/or multi-detector
computer tomography (MDCT), and/or magnetic resonance
imaging (MRI)) show occult metastatic spread in 20–40%,
which is discovered at postoperative histopathologic examina-
tion after neck dissection.11,12 CT and MRI are widely used to
stage the node but are limited by the facts that the size of
lymph nodes must be at least 5 mm before they can be detected
by either of these modalities, cellular metastatic disease may
not produce gross changes in the node, and even grossly
abnormal nodes may remain undetected in some examinations.
US has an advantage over these other imaging techniques by
its low cost, ease of use and excellent patient safety proﬁle as
it is non invasive and avoids exposure to ionizing radiation.13
No agreement exists about the best management of the clin-
ically negative (N0) neck. Treatment strategies include watch-
ful waiting and treating the neck when clinical metastases
develop; prophylactic irradiation; and elective neck dissection.
Because a considerable number of cN0 neck have occult lymph
node metastasis, expectant treatment of the neck may result inTable 1 T stage for each primary tumor site.
T stage No %
Oral cavity (40 cases) T1 8 20
T2 15 37.5
T3 12 30
T4 5 12.5
Larynx (55 cases) T1 8 14.5
T2 20 36.4
T3 18 32.7
T4 9 16.4
Pharynx (30 cases) T1 5 16.7
T2 10 33.3
T3 10 33.3
T4 5 16.7
Total 125 100development of neck recurrence, which is not always easily
curable. This has led many specialists to offer elective treat-
ment for patients with cN0 neck.14 Nodal levels with a high
risk of harboring occult metastasis vary according to the site
of primary tumor. The lymph nodes in these regions should
be electively removed whenever appropriate as the morbidity
is much less than that associated with radical neck dissection
and the efﬁcacy is comparable.
Our study was performed on 125 patients with head and
neck squamous cell carcinoma. All the patients were staged
as clinically N0 neck according to clinical examination (palpa-
tion) and ultrasonography. The site of primary tumor was oral
cavity in 40 (32%), oropharynx in 3 (2.4%) patients, hypo-
pharynx in 27 (21.6%), and larynx in 55 (44%) patients. All
patients were subjected to selective neck dissection (SND),
we have performed 170 neck dissections in 125 patients as
bilateral neck dissection was done in 45 patients in whom bilat-
eral occult metastasis was suspected depending on the primary
tumor site and size. The type of SND performed was deter-
mined according to the site of primary tumor. 40 cases with
oral cavity carcinoma underwent 55 selective neck dissections,
there were 45 supra-omohyoid neck dissections (levels I–III)
equaling 26.5% and 10 extended supra-omohyoid neck dissec-
tions (levels I–IV) equaling 5.9%. 55 cases of laryngeal carci-
noma including 5 cases of tongue base carcinoma underwent
75 lateral neck dissections (levels II–IV) equaling 44.1% and
27 cases of postcricoid carcinoma underwent 40 lateral and
anterior neck dissections (levels II–IV and level V) equaling
23.5% (Table 2).
Our study agrees to a great extent with the study conducted
by Rassekh et al.,15 who reported a prospective study based on
108 dissections performed in 79 patients with clinically N0
neck and examined the role of intraoperative palpation and
inspection in improving the surgeon’s ability to predict intra-
operatively nodal stage. The authors concluded that intraoper-
ative inspection and/or palpation alone are no more effective
for the clinical staging.
Our study also agrees with a study carried out by Finn
et al.6 who performed a prospective study determining the
accuracy of clinical intraoperative lymph node assessment in
the node negative neck. They concluded that a discrepancy is
usually found between the intraoperative lymph nodes’ assess-
ment and their histopathological examination.
Hideo Kurokawa et al.16 found that the correlation of T-
stage with the N-stage is common to all sites, that is, the more
advanced the primary tumor, the higher the percentage of pa-
tients with cervical metastasis. These results are substantially
conﬁrmed by our study.
Table 3 Results of intraoperative ﬁndings of lymph nodes and postoperative histopathological examination of neck dissection
specimens.
Primary site Number of
sides of neck
Preoperative
ﬁnding
Intraoperative
neck side
Percentage of
+ve necks from
Postoperative
+ve side of neck
Percentage
of +ve necks from
ve +ve 1ry site Total site Primary site Total site
Oral cavity
(40cases)
55 N0 43 12 21.8 7 17 30.9 10
Larynx
(55cases)
75 N0 55 20 26.7 11.8 25 33.3 14.7
Pharynx
(30 cases)
40 N0 32 8 20 4.7 13 32.5 7.6
Total 170 130 40 23.5 55 32.35
Table 5 Incidence of node metastasis according to T stage.
Stage of primary tumor Number of cases Nodes
+ve % ve %
I 20 3 15 17 85
II 45 8 17.78 37 82.22
III 40 13 32.5 27 67.5
IV 20 18 90 2 10
Total 125 42 83
X2 = 14.76 p= 0.002 (signiﬁcant).
Table 4 Overall sensitivity, speciﬁcity, accuracy, positive predictive, values (PPV) and negative predictive values (NPV).
Primary site Sensitivity Speciﬁcity PPV NPV Accuracy
Oral cavity 71.85% 100% 100% 88.39% 91.2%
Larynx 69.15% 100% 100% 85.83% 89.1%
Pharynx 80.67% 100% 100% 93.1% 94.35%
Total 72.43% 100% 100% 88.63% 91.42%
172 W.F. Nasr et al.Mira et al.17 studied the efﬁcacy of selective neck dissection
(SND) for elective treatment of the clinically negative neck of
91 patients with T1–4 (SCC) of oral cavity (23), oropharynx
(5), hypopharynx (7) and larynx (56) undergoing 126 SND.
On pathologic examination, occult disease was detected in 14
(11.11%) of 126 necks. There was no difference in recurrence
rate between patients with N0 and patients with N+. They
concluded that SND seems to be a pragmatic approach that
is as effective as comprehensive procedures for staging the clin-
ically negative neck.
In a study to manage the clinically negative neck in early-
stage head and neck cancers, Rodrigo et al.18 reported that
both an elective neck dissection policy and a watchful waiting
policy have their proponents. They suggest that elective neck
dissection does not seem to be superior to the policy of obser-
vation without neck surgery, with regard to survival and con-
trol of neck disease.
Our results are substantially conﬁrmed by other stud-
ies15,6,16 and are substantially different from some studies.17,18
This highlights the need for further well-designed prospective
studies that will provide more reliable answers to the debatable
issue of the management of the clinically negative neck in head
and neck cancer.5. Conclusion
 The incidence of occult lymph node metastases in cases of
head and neck cancer is high, and the neck must be properly
managed at the same time with the primary tumor.
 Intraoperative lymph node assessment alone is not an effec-
tive method in clinical staging of the neck in patients with
head and neck cancer and clinically negative neck lymph
node.
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